Research Highlights: Urban ecosystems are claimed to be more invaded than natural vegetation. Despite numerous studies, the patterns of alien species occurrence in urban forests are rarely linked to invasion ecology hypotheses. Background and Objectives: We assumed that patterns of invasion level (i.e., neophyte richness) and neophyte ecological success (cover) are context-dependent, i.e., depend on the type of vegetation, and that hypotheses connected with empty niche and biotic acceptance will have the strongest support in urban forests. We also tested biotic resistance, habitat filtering, disturbance, resource availability, and environmental heterogeneity hypotheses. Materials and Methods: Using a random forest algorithm, we tested the importance of factors related to invasion ecology hypotheses in a dataset of urban forest vegetation plots (n = 120). We studied seven types of forest plant communities occurring in Poznań (W Poland) and we assessed the vegetation's taxonomic and functional composition. Results: We found that models of alien species richness and cover explained 28.5% and 35.0% of variance, respectively. Vegetation type was of the highest importance in both cases, suggesting that the occurrence of alien plant species is context-dependent. Resource availability and disturbance ecological indicator values were also of high importance. Conclusions: Our study supported resource availability and habitat filtering hypotheses as explanations of the level of invasion and ecological success of alien species in an urban forest, with partial support for the disturbance hypothesis. Our study revealed that predictors of invasion level are context-dependent, as patterns of alien species richness and cover differed among vegetation types. We highlight context-dependence of alien species invasion patterns in different vegetation types due to the habitat-forming role of dominant tree species and different availability of resources and disturbance levels, as well as different pools of native species. Thus, prevention and management of biological invasions in urban forests should account for forest vegetation type.
Introduction
Biological invasions are one of the most important threats to biodiversity worldwide [1] [2] [3] . Their impact is especially severe in urban ecosystems, where human influence and habitat destruction are responsible for the retreat of numerous indigenous species and spread of alien species [4] [5] [6] . In cities, alien species often replace more specialized native species, which are locally extinct and would otherwise provide substantial ecosystem services [7] . However, urban forests are claimed to be especially vulnerable to alien species invasion [8, 9] , due to forest fragmentation and extinction of forest specialists, which would normally be the main competitors and habitat transformations [10] [11] [12] . Moreover, cities are places of numerous introductions of large pools of alien species, usually ornamentals, which are one of the main pathways of invasion [13, 14] .
Invasive species may achieve ecological success due to several mechanisms. These are usually divided into three main groups of factors: propagule pressure, habitat invasibility, and species invasiveness [15] [16] [17] . Successful spread of alien species in their exotic ranges is claimed to be an effect of interactions among all three groups of factors [17] [18] [19] . Propagule pressure defines the immigration of new specimens and depends both on distance to the propagule source [20, 21] and propagule quantity and quality [22, 23] . Habitat invasibility refers to ecosystem susceptibility to invasion [18, 24] . Species invasiveness refers to their life history traits [24, 25] . Abundances of alien species in plant communities are shaped by joint effects of these three factors. For example, alien species richness is co-determined by both propagule pressure and invasibility [26, 27] . Ecological success of alien species (single or as a group) is expressed by their biomass [23, 28, 29] , density [21, 30, 31] , or cover [32] [33] [34] .
Although invasion ecology is a young branch of ecology, its dynamic development since Elton's [35] classic study has yielded numerous conceptual frameworks and hypotheses explaining the phenomenon of biological invasions [17, 36] . Among these hypotheses, most of them refer to characteristics of recipient ecosystems [18, 24, 37] or life histories of alien species [38, 39] . Moreover, alien species impacts in ecosystems are context-dependent [40] [41] [42] , which result from different conditions driving the performance of alien species. Although numerous studies analyzed patterns of alien species spread in cities [4, 5, 43] , little is known about drivers of alien species richness and cover in urban forests, in contrast to forests growing on natural sites [23, 32, 44, 45] We aimed to assess the importance of vegetation characteristics, related to earlier invasion ecology hypotheses (Table 1) , in shaping the level of invasion (i.e., alien species richness) and alien species ecological success (i.e., their cover in the understory vegetation) of urban forests in Poznań, Poland. In detail, we examined whether the variances in the level of invasion and ecological success of alien species, may be explained by vegetation-related factors. We propose the following three hypotheses: (H1) Patterns of both level of invasion and alien species ecological success are context-dependent, i.e., depend mostly on type of vegetation, which considers the forest plant community type to be of utmost importance. (H2) Due to biotic homogenization and extinctions of specialized species in urban environments [4, 5] , factors related to empty niches and biotic acceptance hypotheses will have the strongest support in urban forests. (H3) Forest vegetation more transformed by humans will host a higher richness and cover of alien species, according to the invasional meltdown concept [46] . Table 1 . Factors chosen to be tested, related to earlier invasion ecology hypotheses [17, 36] . Parameter Tested (Table 2) Hypothesis Explanation Reference
Rich.nat Biotic resistance High species richness of native species prevents invasion of alien species, i.e., decreases level of invasion [24, 35, 44] Rich.nat Biotic acceptance High native species richness indicates habitats suitable to be colonized by both native and alien species, i.e., prone to invasion [10, 47] FRic, FDis, EIV-N, EIV-L, EIV-M Habitat filtering
Invaders may be successful only if their traits are adapted to existing environmental filters, i.e., high level of environmental filtering decreases community level of invasion [48, 49] FRic, FDis Empty niche
Due to limited pool of native species, plant communities are unsaturated and provide opportunities for functionally distinct alien species, i.e., increases level of invasion [50] FDis Environmental heterogeneity
Higher variability of niches in plant communities provide opportunities for colonization by more alien species, i.e., increases level of invasion [49, 50] EIV-N, EIV-L, EIV-M Increased resources availability Increase of resource availability increases level of invasion [25, 51, 52] Dist.freq, Dist.sev Disturbance Disturbance events increase resource availability and reduce competition for alien species, i.e., increase level of invasion [51, 53] 
Materials and Methods

Study Area
We conducted our study in urban forests of Poznań city (W Poland; 52 • 24 N, 16 • 57 E; 60-154 m a.s.l.). Poznań city has a population of 550,700 inhabitants and covers an area of 262 km 2 . Forests comprise 13% of the city area [54] . The climate of Poznań is temperate, with a mean annual temperature of 8.4 • C and mean annual precipitation of 521 mm in the years 1951-2010 [55] . We investigated forest vegetation in detail in four areas: three ecological lands (areas under low-restrictive nature conservation) and one complex of non-protected urban forest ( Figure 1 , Table S1 ) [56] .
We sampled the main types of vegetation present in Poznań forests [54] . All these plant community types are related by successional and human impact dynamics (Tables S2 and S3 
Data Collection
We used data collected from 2012 to 2014 in the study area during vegetation inventories ( Figure  1 ) [57] [58] [59] [60] . Data for all vegetation plots were deposited in the Polish Vegetation Database [61] . From these plots, we selected plots sampled between July and September to account for only the summer part of seasonal dynamics. We did not account for spring aspects, as most of the alien species emerge during summer, and in temperate broadleaved forests, the peak of understory productivity is in summer [62, 63] . For that reason, we may have overlooked early emerging native species. During each inventory, we first conducted field reconnaissance, where we recognized the vegetation types within study sites. After that, we located plots in the most frequently occurring types of forest vegetation to cover the widest range of variability possible. Although vegetation surveys conducted in this way are known to be biased by phytosociological attitudes and textbook standards [64] [65] [66] , our study did not aim to describe vegetation types, thus we did not select plots in a preferential way. We did not use a randomized or systematic design due to the spatial heterogeneity of forest vegetation types in the study area. Thus, we established plots within the whole range of trophy and moisture to explore the relationships between alien species performance and ecosystem properties through the whole diversity of ecosystems present in the study area. Moreover, to eliminate observer effects, all vegetation surveys were conducted by one person (MKD).
During the vegetation surveys, we established 120 square or rectangular study plots ( Figure 1) , with an area of 80 to 200 m 2 , to cover homogenous vegetation patches ( Table 2 ). Most of the plots had an area of 100 m 2 (83.3%); smaller plots (2.5%) were used in cases of highly fragmented riparian forests and larger plots (14.2%) were used for homogenous Carpinion betuli forests. To separate plot size effects, we included plot size as a variable in our models. Within each plot, we noted covers of 
We used data collected from 2012 to 2014 in the study area during vegetation inventories (Figure 1 ) [57] [58] [59] [60] . Data for all vegetation plots were deposited in the Polish Vegetation Database [61] . From these plots, we selected plots sampled between July and September to account for only the summer part of seasonal dynamics. We did not account for spring aspects, as most of the alien species emerge during summer, and in temperate broadleaved forests, the peak of understory productivity is in summer [62, 63] . For that reason, we may have overlooked early emerging native species. During each inventory, we first conducted field reconnaissance, where we recognized the vegetation types within study sites. After that, we located plots in the most frequently occurring types of forest vegetation to cover the widest range of variability possible. Although vegetation surveys conducted in this way are known to be biased by phytosociological attitudes and textbook standards [64] [65] [66] , our study did not aim to describe vegetation types, thus we did not select plots in a preferential way. We did not use a randomized or systematic design due to the spatial heterogeneity of forest vegetation types in the study area. Thus, we established plots within the whole range of trophy and moisture to explore the relationships between alien species performance and ecosystem properties through the whole diversity of ecosystems present in the study area. Moreover, to eliminate observer effects, all vegetation surveys were conducted by one person (MKD).
During the vegetation surveys, we established 120 square or rectangular study plots ( Figure 1 ), with an area of 80 to 200 m 2 , to cover homogenous vegetation patches ( Table 2 ). Most of the plots had an area of 100 m 2 (83.3%); smaller plots (2.5%) were used in cases of highly fragmented riparian forests and larger plots (14.2%) were used for homogenous Carpinion betuli forests. To separate plot size effects, we included plot size as a variable in our models. Within each plot, we noted covers of all plant species using the Braun-Blanquet scale. During the study, we tallied only the understory layer, as shrubs and trees in parts of the forests were artificially planted and thus did not account for spontaneous spread of alien species. However, we tallied their regeneration in the understory, which was considered as spontaneous spread. Among all study plots, we found 210 plant species, including six archaeophytes (alien species that arrived from prehistoric to medieval times), 24 neophytes (i.e., recent invaders), and 180 native species. We followed the nomenclature of Mirek et al. [67] and alien species status of Tokarska-Guzik et al. [68] . Due to the low abundance of archaeophytes (0-10.7% of cover, with an average of 0.5 ± 0.1% within the whole dataset) and their different patterns of invasion [13, 26, 68] , we decided to exclude them from analyses and focus only on neophytes. 
Data Analysis
We conducted all analyses in R software version 3.4.2 "Short Summer" (R Core Team, Vienna, Austria) [69] . For each vegetation plot we calculated all indices related to tested hypotheses (Tables 1  and 3 ). Functional diversity components were calculated using the FD::dbFD() function [70] based on ecological indicator values [71] and functional traits from the BiolFlor [72] and LEDA [73] databases (Table S4) . Functional richness describes the richness of functional plant types within a community and was standardized across the whole dataset (cover values of 0 to 1) and functional dispersion describes the mean distance to the centroid of a plant community within the functional trait hypervolume. These indices refer to niche filling by the species and whether plant community species composition is shaped by competition or environmental filtering [74, 75] . We also calculated ecological indicator values (EIVs) for disturbance as proposed by Herben et al. [76] . These indices reflect disturbance severity, expressed as a fraction of community biomass being destroyed, and disturbance frequency, expressed as the logarithm of the mean time between disturbance events.
To assess joint effects of the plant community parameters studied and their importance in shaping cover and richness of alien species, we performed random forest analysis [68] . This model is a data-mining method, usually using randomly constructed regression trees, which predict explained values based on multiple predictors. Random forest analysis is suitable for analyzing cover and count data due to its robustness to non-normal distributions and collinearity of predictors [77] . To decrease overfitting of the models, we used repeated cross-validation (10 repeats, 10 times) in the caret::train() function [69] . To stabilize the variance and overcome the problem with uneven ranges of predictors, we centered and scaled predictors via reduction of the mean and dividing by the standard deviation. To assess the importance of variables and impacts of single predictors assuming constant levels of other predictors, we used two R packages for the machine learning model: DALEX [78] and ceterisParibus [79] . We assessed variable importance using the dropout loss of RMSE (root mean squared error), i.e. increase of prediction RMSE in the case of shuttling the particular variable within a dataset. To evaluate impacts of particular predictors on the modelled output, we used ceteris paribus plots, which is output modelled for each percentile of a particular predictor assuming a constant (mean) value of all remaining predictors. For comparison of alien species richness in vegetation types, we used generalized linear modeling (GLM) based on the Poisson distribution implemented in the stats::glm() function. For comparison of alien species cover, we used zero-inflated Beta regression, implemented in the gamlss::gamlss() function [80] . Both analyses were followed by Tukey's posteriori tests. 
Results
Predictors of Alien Species Richness
The model describing alien species richness explained 28.6% of the variability and had an RMSE of 0.97 ( Figure 2) . Vegetation type had the highest importance; predicted alien species richness was highest in Chelidonio-Robinietum, and lowest in Carici elongatae-Alnetum. We also found high importance of both functional richness and EIV for moisture and soil fertility. Although partial dependence plots for soil fertility EIV revealed a positive relationship with alien species richness, we did not find such a relationship with functional richness. The exception was in the lowest values of functional richness, where we found lower alien species richness. However, in plots with the highest functional richness we found lower alien species richness than in plots with intermediate functional richness. For moisture EIV, we found a negative relationship, but the effect size was low. Despite the low importance, we found decreasing alien species richness in plots with higher values of disturbance frequency EIV and increasing richness in plots with higher disturbance severity index. Plot size had the lowest importance and almost no impact on the predicted alien species richness.
Predictors of Alien Species Cover
The model describing alien species cover explained 35.0% of variability and had an RMSE of 9.15 ( Figure 3 ). Vegetation type had the highest importance; predicted alien species cover was highest in Salicetum albae and lowest in Carpinion betuli and P. sylvestris monocultures. We also found high importance of both light EIV and disturbance frequency, both negatively correlated with alien species cover. Plot size also had high importance; however, this variable influenced less than 20% of study plots. We also found a weak positive relationship with alien species cover for soil fertility EIV, and negative relationships with EIVs for moisture. Despite the low importance, we found increasing alien species cover in plots with higher values of functional dispersion.
Differences among Vegetation Types
Our study revealed differences in mean alien species cover and richness among the vegetation types (Table 4 and Tables S5 and S6 ). We found the lowest alien species richness and cover in Carici elongatae-Alnetum and the highest in Salicetum albae and Chelidonio-Robinietum. Among 24 neophytes found in the vegetation plots, 11 occurred only in one vegetation type and four in two types. Only two alien species occurred in each vegetation type: Impatiens parviflora DC. and Prunus domestica L. (Table 5 ). However, the frequency of the former ranged from 74.2 to 90.0%, and the median cover ranged from 3 to 18%, while the latter was rarer (from 5.7 to 40.0% of plots) but occurred in a similar range of median cover (from 1 to 18%). We found the lowest number of alien species in Salicetum albae (seven species) and the highest in Fraxino-Alnetum (14) . Over half of the alien species found were phanerophytes (15) and 20.8% (five species) were therophytes. According to the invasion status in Poland, we found 13 invasive species, with nine naturalized and two casual alien species (not naturalized). 
Discussion
Patterns of Alien Species Invasions in Urban Forests
Our study revealed a moderate level of invasion (expressed as alien species richness) in urban forests of Poznań. In other urban forests, mean species richness of alien species is often higher, e.g., in spontaneous forests of Padova, mean alien species richness was 4.3 ± 2.1 [81] . The proportion of alien to native species in our study (14.3%) was lower than in neophyte communities in Riga and Kaunas (36.4-17.0%) [82] , lower than proportion of alien species in European urban floras (40%) [83] , and even lower than the proportion of alien species in the ecological lands studied (23.0%) [56] . This lower proportion may result from lower invasibility of forest ecosystems in comparison with ruderal and roadside vegetation [26, 32] comprising important parts of alien species pools. As is typical of urban forests, most of the alien species in the understory were trees and shrubs [5, 7, 84] . This may be connected with proximity of gardens and urban green areas, which are important sources of alien species propagules [10, 13, 14] .
Resource Availability and Habitat Filtering
Our study revealed that both alien species richness and cover depended on resource availability (light, moisture, and soil fertility EIV) and functional richness. These results support the increased resource availability and habitat filtering hypotheses. According to them, a high level of soil fertility supports invasive species encroachment into plant communities. Zerbe and Wirth [85] found more alien species in tree stands of P. sylvestris on fertile sites than on poor sites. Moreover, the most alien plant species are generalists, not occurring in ecosystems with nutrient limitations [52, 86] . Thus, the pattern we found follows the continental pattern [32] : fewer alien species in poor habitats. On the other hand, species with high EIVs of soil fertility are usually good competitors: they invest in higher leaf area and growth rate [87] . For that reason, most alien species recorded in our study plots were functionally similar: they were phanerophytes or hemicryptophytes with usually competitive or mixed life strategies (Table 5) . Although nine of them were annual plants (therophytes), which usually are ruderals, most of them had lower cover and frequencies than other alien species. The exceptions were two vines (Bilderdykia convolvulus and Echinocystis lobata) and Impatiens parviflora. In the case of B. convolvulus, the most probable key factor determining its frequency was residence time [39, 88] , and for E. lobata, its competitive life strategy is connected with high leaf area and seed mass [89] .
The case of the most frequent alien species in the dataset, Impatiens parviflora, suggests support for the empty niche hypothesis. I. parviflora is functionally distinct from dominant species in the vegetation studied and has both ruderal (small seeds, autochory, and high growth rate) and competitive (high specific leaf area and canopy height) traits [90, 91] . For that reason, this species is the most frequent alien species in European woodlands [32] . However, this species is a unique example of a functionally distinct alien species that reached ecological success.
Habitat filtering is manifested by moisture EIV, high levels of which usually prevent non-specialized alien species from encroaching into vegetation patches with high groundwater levels. As alien species are usually not adapted to such conditions, the wettest forest patches are the best-preserved sites in the city [12] . This is also a reason for low alien species richness and cover in the most extreme vegetation types [32, 92, 93] . Such extreme habitats, like poor wetlands or mountains, are usually characterized by low functional dispersion, i.e., low diversity of functional traits within plant communities (see Reference [93] for wetlands and Reference [75] for mountains). These sites are usually free from invasive species, with the exception of disturbed sites and roads [92, 94] . Table 5 . Frequency of alien species in the herbaceous layer (% of all plots within each vegetation type) and median cover by vegetation types. 
Rich Does Not Get Richer?
Our study did not support the biotic resistance or the biotic acceptance hypotheses (Table 1) . This result could be surprising due to numerous studies supporting both positive [10, 47] and negative [44, 95] relationships between native and alien species richness. Some studies also related the ecological success of single alien species to native species richness [37] . However, relationships between alien and native species are usually negative at small spatial scales and positive at larger scales [96, 97] . In these studies, intermediate-size plots revealed either positive, negative, or no relationships. Herben et al. [96] revealed that relationship sign depends on size and proportions of both alien and native species pools. Thus, relatively small plots and small alien species pools would lead to a lack of distinct relationships. The size of species pools in urban environments is both decreased by local extinctions of specialized species and increased by alien species introductions. However, in urban forests, we may assume that woodland species are more likely to go extinct, decreasing native species pools [5, 6, 11] .
Impact of Disturbance
Our results supported the disturbance hypothesis. Despite having a low importance, the effect sizes on partial dependence plots revealed higher alien species richness and cover in plots with higher disturbance severity EIV and lower richness with lower disturbance frequency EIV. Our dataset had only partial representation of the range of the disturbance gradient: from 8.3 to 50% of destroyed biomass in terms of severity and turnover from eight years to nine months. However, these ranges were the most frequent in the dataset prepared by Herben et al. [76] and even a small change of disturbance regime may create an opportunity for invasive species [53] . Our study is also in line with the hypotheses that alien species perform better in sites with intermediate disturbances [96, 98] . Lower importance may also result from different responses of alien species guilds to disturbances: ruderal species benefit more from disturbances than competitors [99] [100] [101] . Another caveat is connected with indirect accounting for disturbances. Although our previous study [101] revealed that EIVs elaborated by Herben et al. [76] were useful in describing the disturbance gradient across different forest vegetation types, legacies of disturbance and resilience vary temporally [93, 102] . For that reason, in snapshot-like studies (such as our study) only part of the dynamic states of an ecosystem may be recorded, which would decrease the importance of disturbances. However, this component is also included in the most important variable in our models, namely in vegetation types, due to their differences in disturbance regimes.
Differences among Vegetation Types
In our study, we expected the highest richness and cover of alien species in Chelidonio-Robinietum and P. sylvestris monocultures. In both vegetation types, we found the highest frequency and cover of alien species in shrub and tree layers (Tables S1 and S2) , with two exceptions: we found more Acer negundo in Salicetum albae and more Cornus sericea in Fraxino-Alnetum. We found that alien tree and shrub species in the understory layer occurred in these vegetation types, where these species were present in tree and shrub layers, which highlights the importance of propagule pressure. Propagule pressure interacts with habitat invasibility [52] , shaping the level of invasions, as the most invasive species emerge near propagule sources [21, 22, 103] . This pattern also seems to support the invasional meltdown hypothesis [46] , as alien species modify habitats for other alien species, in addition to producing their own offspring. This resulted in the highest alien species richness in Chelidonio-Robinietum (Figure 2c) .
The highest importance of vegetation type was connected with different alien species pools within different vegetation types. For example, Acer negundo invaded mainly riparian forests of Salicetum albae and Populetum albae, while Cornus sericea invaded mainly Fraxino-Alnetum. Such differentiation was reported earlier at continental [32, 86] , national [104, 105] , and regional [33, 106] scales. The source of this pattern may be connected with the habitat-forming role of the dominant tree species, which are able to modify light availability [37, 107] and nutrient cycling [108, 109] , and thus to shape dependent communities of different organismal groups [110, 111] , including understory vegetation [112, 113] . On the other hand, tree species establishment is also driven by soil nutrients and moisture content [54, 58, 71] . The further explanation could be supported by observations of Jarošík et al. [43] , who found that soil type was the most important factor influencing occurrence of neophytes. These impacts shape different opportunities for alien species, and as a consequence, cause the main source of context-dependency at the spatial scale studied. For that reason, we would expect that in, e.g., P. sylvestris plantations, increased light availability would increase alien species cover, in contrast to Carici elongatae-Alnetum, where due to high moisture, empty niches will be not be colonized by species of the local alien species pool.
Study Limitations
Despite the patterns revealed, our study may have been influenced by intercorrelation of predictors. Although data mining algorithms are resistant to that problem [77] , collinearity of the variables may be a problem in interpretation of compound effects. For example, in broadleaved forests, soil nutrients EIV is usually correlated with moisture EIV [71] . These factors are crucial for tree stand species composition, leading to masking of the factors. Moreover, presence of some vegetation types is conditioned by disturbance, e.g., flood regime determines the presence of Salicetum albae and Populetum albae [10, 54] . For that reason, our study design does not allow conclusions about single hypotheses. Our results may also be dependent on limiting the study to only the neophytes. Due to the low abundance and different responses to environmental factors compared to neophytes [5, 26, 68] , we excluded archaeophytes. However, this group is established in cities and is sometimes also a threatened element of urban biodiversity [68] .
Conclusions
Our study revealed that not only impacts, but also predictors, of invasion level and alien species ecological success, are context-dependent because patterns of alien species richness and cover differed among vegetation types. We did not confirm the significance of the biotic acceptance or the resistance hypotheses in an urban forest ecosystem at the scale of single study plots. We confirmed the important impact of resource availability and habitat filtering on alien species richness and cover. The most frequent alien species in the study area, Impatiens parviflora, can benefit from its functional distinctness from native competitors. This partially supports the empty niche hypothesis, and in conditions of increasing alien species pools, should warn us that new alien species may enter the forest via this mechanism in the future. Our analyses also partially supported the disturbance hypothesis, as we found higher alien species cover and numbers in plots with higher disturbance frequency and severity. These patterns were consistent across the vegetation types, which each provided unique contexts for alien species pools and rules of community assembly. However, we did not support the hypothesis of higher alien species richness and cover in the most transformed vegetation types. Instead, we highlight context-dependence of alien species invasion patterns in different vegetation types due to habitat-forming roles of dominant tree species. For that reason, both prevention and management of biological invasions in urban forests need to account for forest vegetation type. This context-dependence results from different resource availabilities and disturbance levels, as well as different pools of native species. Thus, understanding the factors limiting invasive species encroachment allows for maintaining less-invaded vegetation patches, e.g., by maintaining high groundwater levels in hydrogenic forests or maintaining closed canopies in forests where light availability limits alien species.
Supplementary Materials: The following are available online at http://www.mdpi.com/1999-4907/10/1/26/s1: Table S1 . Overview of the forests studied in Poznań; Table S2 . Tree layer species composition in eight vegetation types studied: frequency and median cover of species are listed in the table. Table S3 . Shrub layer species composition in eight vegetation types studied: frequency and median cover of species are listed in the table. Table S4 .
Functional traits used for functional diversity components, their ecological significance, and completeness. Table S5 . Result of Poisson GLM of alien species richness, estimated using the stats::glm() function. AIC 0 refers to AIC of intercept-only model (null model). Table S6 . Result of zero-inflated beta regression of alien species cover, estimated using the gamlss::gamlss() function. AIC 0 refers to AIC of intercept-only model (null model). 
